Synthesis and in vitro evaluation of glutamide-containing cationic lipids for gene delivery.
A novel series of cationic amphiphiles based on dialkyl glutamides with cationic pyridinium head group were synthesized as potential gene delivery agents. Four cationic lipids with glutamide as linker and varying chain lengths were tested for their transfection efficiency in three cell lines. The DNA-lipid complexes were characterized for their ability to bind to DNA, protection from nuclease digestion, size, zeta-potential, and toxicity. All four lipids demonstrated efficient transfection in MCF-7, COS, and HeLa cells, and the reporter gene expression was much higher with DOPE as the helper lipid in the formulation when compared to cholesterol. Among these 14-carbon lipids, lipid 2 has shown the highest transfection efficiency, complete protection of DNA from nuclease digestion, and low toxicity. Interestingly, lipid 2 has also shown remarkable enhancement in transfection in the presence of serum.